parties    of    lymphokines    have    been    de-
monstrated.

1.   Induction of acute inflammation.  Intra-
dermal injection demonstrates a factor which
induces congestion of small blood vessels and
inflammatory oedema. This could account for
these features in the DHS reaction,

2.  Effects on mononudear phagocytes. These
are complex, but there is evidence for the fol-
lowing.

(a)  A chemotactic factor. This induces chem-
otaxis of monocytes or macrophages in vitro
and emigration of monocytes in vivo: it may
account for accumulation of macrophages in
DHS reactions.

(b)   A macrophage immobilising factor, de-
monstrable by its inhibitory effect on the mi-
gration of macrophages, e.g. from the open end
of a horizontal capillary tube. When the tube is
immersed in tissue culture fluid, addition of
this factor to the fluid inhibits migration. It
may also play a role in the accumulation of
macrophages in DHS reactions.

(c)   A macrophage activating factor, which
increases the metabolic activity of macrophages
and enhances their mobility and capacity to
phagocytose and  kill micro-organisms.  This
microbicidal effect has been demonstrated in
vitro and in vivo.

(d)    A   specific   macrophage-arming factor
(SMAF)  has been  demonstrated  in  experi-
mentally-induced  cell-mediated  immunity  to
tumour  cells.   The   DHS   reaction   between
primed T cells and tumour cells releases a
factor which confers on macrophages enhanced
killing properties specific for the tumour cells.
This factor differs from (c) above in that it is
antigen-specific.

3.   Other factors.  Another factor released
when primed T cells react with antigen is cyto-
toxic for tissue cells, and may contribute to the
necrosis commonly seen in DHS reactions. This
is distinct from the antigen-specific killing of
target cells by T lymphocytes mentioned above,
which requires close contact.

Other lymphokines are chemotactic for lym-
phocytes and induce mitosis of lymphocytes:
these properties may explain why so many of
the lymphocytes in DHS reactions are not spe-
cifically primed to react with the antigen which
has induced the reaction (see above).
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Elucidation of these important factors is still
at an early stage. Their importance as mediators
of the changes seen in DHS reactions is sug-
gested by their detection not only in reactions in
test tubes, but also in extracts of DHS reaction
sites,

Man and other primates show, in general,
much stronger cell-mediated immune responses
and DHS reactions than do lower animals. It is
therefore unwise to assume that the findings for
guinea-pigs, etc., are applicable to man. Law-
rence's transfer factor (p. 131) may be important
in cellular immunity and DHS reactions in
man, in whom it is far more readily demon-
strable, and has a much more lasting effect,
than any counterpart in guinea-pigs, etc.

Until recently, it was widely assumed that
the presence of lymphocytes in a hypersen-
sitivity reaction was a good indication of a
DHS component, but B lymphocytes can and
do migrate into sites of antigen (hence the pre-
sence of plasma cells in many infections): also it
is now known that so-called K cells (p. 152),
which have the appearances of small lym-
phocytes, may bind by surface Fc receptors to
target cells sensitised with IgG class antibody
and bring about their destruction. The in vivo
significance of this co-operative cytotoxic effect
of antibody and K lymphocytes is not yet
known. The presence of macrophages in hyper-
sensitivity reactions is not necessarily indicative
of DHS, for they are attracted also by antigen-
antibody complexes and by non-antigenic foreign
and endogenous material (pp. 61-2, 67).

Systemic effects of DHS reactions

Although this account has concentrated on
local DHS reactions, systemic reactions also
occur. For example, injection of relatively large
amounts of tuberculoprotein into an individual
who has developed cell-mediated immunity to
it results not only in a severe localised DHS
reaction at the injection site, but also fever,
malaise and a fall in the level of circulating
lymphocytes. If the individual has active tuber-
culosis, the DHS reaction of the lesion is also
aggravated, with extension of necrosis. These
effects are known collectively as the Koch phe-
nomenon after Robert Koqh* who first de-
scribed them. They are probably attributable to

* The German bacteriologist who, in 1882, discovered the tubercle bacillus and Showed it to be the cause of tuberculosis.